Tubulin must be acetylated in order to form a complex with membrane Na(+),K (+)-ATPase and to inhibit its enzyme activity.
In cells of neural and non-neural origin, tubulin forms a complex with plasma membrane Na(+),K(+)-ATPase, resulting in inhibition of the enzyme activity. When cells are treated with 1 mM L-glutamate, the complex is dissociated and enzyme activity is restored. Now, we found that in CAD cells, ATPase is not activated by L-glutamate and tubulin/ATPase complex is not present in membranes. By investigating the causes for this characteristic, we found that tubulin must be acetylated in order to associate with ATPase and to inhibit its catalytic activity. In CAD cells, the acetylated tubulin isotype is absent. Treatment of CAD cells with deacetylase inhibitors (trichostatin A or tubacin) caused appearance of acetylated tubulin, formation of tubulin/ATPase complex, and reduction of membrane ATPase activity. In these treated cells, addition of 1 mM L-glutamate dissociated the complex and restored the enzyme activity. Cytosolic tubulin from trichostatin A-treated but not from non-treated cells inhibited ATPase activity. These findings indicate that the acetylated isotype of tubulin is required for interaction with membrane Na(+),K(+)-ATPase and consequent inhibition of enzyme activity.